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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nitride-based 
semiconductor element in which a substrate and a nitride- 
based semiconductor layer formed on the substrate can be 
divided into pieces without deteriorating the characteristics 
of the element and a method of manufacturing the element. 
SOLUTION: In this nitride-based semiconductor element, an 
n-electrode 1 is formed in an area other than a stripe-like 
area formed along a resonator end face A side and another 
stripe-like area formed along another resonator end face B 
side on the rear surface of an n-GaN transparent substrate 
100 and a p-electrode 2 is formed on the whole upper 
surface of a p-GaN contact layer 28. 
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l r ^» if **i^±tT -5 c t t<-^mx fc 

U— If »{fi(=fe.t\Tf±. MQW;Si4l2 3|Z 
[0 0 7 2];^ s Ga N^^^iSl OO^i 

x.fe¥9<*VrT if** 5 0 1{rfcl^xl^. 

*«90)*«H*U— If** 5 0 .2 *p— h! 2 8 

«*v?>«» l tzmsom-e fey. m 5 ( b > 1*. 

[0 0 7 4] *M<D^«<*U—if**5 0 2f£. J^LTCO 

^^^i^r. B-1 (O^m&is— if** 5 o o 

[0 0 7 5] B 5 (b) (c^£5(:v ^flcLr— tf* 
*5 O 2(CfcUTI*. 3W%fi1 O OCD^@±(Cfelv 

««c&tfi=**(DH«is«a>izii=»-pfcx h^-r^o 
n^tic nils mmztixi^o 

[0 0 7 6] ,d(7>«fc,5&*3l(*U— if**5 0 2 (i. 
TO^^iUT, #«M* Lf-r..if **5 0 0©ftiH*a.i: 

p«a>*aic cfc y * *u ^ o 

[O O 7 7] ^»*L/— if**5 0 2(Dftfi«Fl=fct>T 
(i. 2J£*»^— if**5 0 0 0)nlg1 
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0 0^1Hit^ e );3l:nIl5j/^-->^t^o * 

[0 0 7 8] *ffj(Z>43H*U— tffR-^S O 2 0>^Sf$(C 

~ > ^ 2 *t fc n 1M 5 33 n ft® 5 ^"CStb L TcaUBE 
Sffi 1 O O &MO)Km®.W<D mwt LTMl^p 
■[■Ci O 7 9] "f£:;b*>. ±m(D£.5iZnm&5(D/i$ — 

^ipi«a>*?£[Ccfc y v /^»->^jtifcfi^Q)nig 

£>(C. COlC^otX h ^ «f ^ttk'-NMWtt X / > 

* . #■& tc ■ «gt § n mm 5 (dm® r*i vm& l ^st be 

1 o d <0^tc&&8A^ffi £ Tffft^riainriao r 

[0080] dC-e; JisE(D*^^X«{Zfcl*Tf;J\ 

StH LfcS^*ffi 1 o o - 1 tfx*& 

[O O 8 t } ELh^DJr^lc. ^CD^ifcU— - tffft^S 
91 1 LTffl^Tl^Ifi 1 0 OOSBBfll^ b n MS 6 Pel 

tBm ; lfea9HWi o ofcefctf^(Di:;fra>Jl£x>>^ 
-f 3f-L : r«*»*-r*« fit, e(DSl:iftoTfitt; 

[0 0 8 2] C(D<fc5fc*«*U— if §^5 0 2|Zfc^ 
Tfi. «*^jatL/=aB«*« 1 d'0(DS®fPJj&>£ifcRfl<j 
iS^tfcfi^(CMQWStiM 2 3 *<fc£tctf>. X£ ^ -<f :? 

MQWSStfl 2-3 tta|B»*act^ d £ (ift < % MOW 

[0083] IfJKF 5 O 2 (Cfcl^T 

^*tTL^ 0 CCDfctf). plg6i:p-3>^^ h®2 
^5 O 2|:ifcl^TI3:. plg6^p-3>^^hl28 
KM 2 8 £a>BfrcA#fca--~3 #6 c t3b<-e 



<0e*. ^ffU— tf^5 O 2(C&l>T(£lfH 1 £>S$<b 

[o o 8 4] M^cOcfc^lc. igajs^i 0 o 

10 [O O 8 5] G a N^fccfctf G a N^b«S^# 

*t*s<D£^SB3®-c?&S (1-too) ®(^^L^^§f1 
^^*t/--^<7>#|®^ (1 1-20) ®<t&£/c#k «0® 

[O O 8 6] ^*i*U-if^S^>^^3> 

mm&mmmmkffiiz <t y saw 1 '* c £ (c^ y % 

[0 0 8 7] CtLlC^LT. Jl|E(D^«:U— ^f^S 

0 2ic^L^rfi. n«S5 3&<a^a«i ooo>^«Miy 

30 0 2^^^><7i>3>y^>-e^-r^iia'(C^ 

^xii. ^<7)fiij@-eri/d:< nigs (Dmm&m&mm 

t&ffilZ J: y L . L^— if 5 O 2 ^ n m@ 5 

u~^K«oft^ar«ftfc.«*:r/sia^jiT#B :! y 

[0088] meit. *5£wizm&¥m&is—^¥<& 
m4<Dmz^WLi&Mte¥-wmx&z>o me (a) (i % 

^J(7)^f* U— if 503jp-GaN3>^ h 
40 ^2 8H^6«gLfc«Sfl)B-(?fty, El 6 (b) I*. 
*^J<D^^«: if ^ 5 0 3 *2IKS« 1 O O (OmM 

[0 0 8 9] 3&fe % *«0>*SW*U— tf3lT50-3tt. ■ 

[0 0 9 0] 16 (a) [Zm-?&Z>\Z^ ^Wls— +ff?t 
^5 03[;|JTOt p-=l>^^ hjf2 8C0X h^-f 

2 9a *#t?raft»»«(D»f36««±(Cp«a836<»rt 
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[00 9 1] *«<Q*»H*:U^- tf^5 0 3(CfclNT 
(4. C0cfc7l:xh7^^I«2 9a4«:$aitSJ: 

[ 0092] *^0>#^{* tf StT 5 0 3I1 iUTCO 

[009 3] ,#^&L/— iffSt^ 5 O 3 ,<J)^SB#|CteUr 
14. I14<D##{* U— +f 5 O 1 (D p ig 4 <br [s]*£(D 

5 O 2 0)n.|B.ai?f..i:H«a>a , 2fe(C«fc« rtm®7 

& Q cz.x% ;SflXfi1 Q 1 ~2 8A<58 

WT?fe.*.fctfK ^»*S^-=Q/P<DKffi|.«|(C»'a**Lfc n 

IUn MS 7(D/<$— >£M £ 7b< p 8 — 
->^fT5Ct(Cj:y. ntg7bplg8i:©feil 20 

[O O 9 4] JhfE0>£5lcLT piS80/^- - 
[0 0 9 5] c:^ v *»J : (0.#.*»U— iffft^S 03C 

asp a . b |0X h ^ -f ^^li^iz p mM 8 £ 

ftT*5&?\ ^<DMmz&^Xltv-=l>$<7 hJl2 8 30 

a*£ b& : l>t . p us s (om-vmrn l fc^^afi 
« * w% jcfro x £ .fts-r $ - £ pjgg-e fe ^ Q 

[o 0 9-6] JilBOcfcdl-L-CftftS^f^RLfca. * 
^«:U—+fm^5 0 2CD^^|H|*i. igt^nlg7 

<o«£sp P i.iesas Lfc3SJwa.« i o o commz&mm^ 40 
[0097] cc-e. ±m0m^ftm^mzte^xit. 

SfflLfc2IBaSffi1 0 0.(D1W-(?»Ht«cfc*<t?* 
&o Lfctf o-T, n 187 4i»S^S^fl)t?f 

[ o O 9 8 ] "ISLh©* 5 ±E<0^.SW* U— if ^ 5 

ll7^/^-->^L, C(7>nHM7(D/^^-~>^ @ 50 



T?»ttJ:Lfca!IBatt 1 O O te&Tft(D±j3$>m : £:*tr ==> 
'CJLTM&Mmir&o fit, C0ll:|otm 

ttB 2 3 *<«jMLfci^sfi i o o (ommmt^tt 
$mmtvt-tt.mz & ^ t = #> % x ? -r ^ ic & & m <d mm. 

B#(C«^(D-^^m^fcfiM«UT4»MQW^ttg2 

cfc3*:#^<*U— if»-^5 o aiz&i^Tli. Sffft*^ 

[0 0 9 9] ±SB(X>#««:U— ifm^5 0 3*^ 

^ > ^ > 3 > # ^ >X USt -SS^lC fc L NX f4 i 2iSB S 
ffil 0 0*<2IK"C?fe^fctf). p-a>£0 hl2 8|J(0 

fc^ C(D J: 5 ^#*ttU— ifS^ S O 3 ^ffltvfc^ 
* U— if 8SI.C fel vt (4; M QW5SttJl 2 3 izmmzti 

Lfc^^-C, U~if ^Offi^^Xffl^^-b-^ 

[ 0 10 0 ] 3fcfc. Ga NiVb*§WiT O O jf 

i^tztb. miS > 3. > ^ O > *>*i 

[0 10 1] ^t>(c ±|B0>#»i*U— if^5 0 3(z 
fcl^TI*. H 5 U-lf IT 5 O 2 i ^ilz, n 

a«7(D«ja*<ai83Rt3B:-& 0 ^<Ot^ ZKD&ote>t 
m& u— if 5 o 3 j9-v>^va >^^>-eHg-r 

^if^{C^lvT(4. *T(Dffl®T?(4^< nIl7(DliiM 
^HttSMIftffiCcJ: y Sllv #S^U-if*T5 0 3 
^ n 1417 <D-«JiaSS*i: LTi^-? nT^ V h^lciE^fc 

[O 10 2] 0714. *«8B(c«-6#aitt:u—if^.© 
SS^^itiaW^iB^fe^, @7 (a) (4. 
*«<D^»*U— if^^-5 0 4fp-Ga N3>^h 
Jf 2 8«J*ve>feSLfc»^(Z>ElTffc.y. H17 (b) 14. 

;£#J(£#^tfc u— if *T 5 0 4 £2tBBS« 1 o O 0li 

[0 1 O 3] *«0>**ft:U— if*T5 0 4f4. 0 7 
(b) IZTF-t&^lzmW&fal 0 O0X h^^^Mit2 

^^UNT. I5WS»U- "tf^S 0 2<t|H|«^it 

[0104] 17 (b) fC^-r^fC. L/ 
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O 4lC*5LVTtt. SMitfi i O Ogjltf'p - 
n>*£ hl2 8©X h7-f ^««2 9 a-^^aa^ 
« £ 5-C: n HI -p Ml 1 O A<J&J5£ £ tiT 0 

[ O 1 O 5] *mO)^mfc If 5 0 4 it. nil 

-So 10 
[ O 1 O 6 ] JifH^^Wft if 5 O 4 fCfclvr 

ti\ oo0S@|:ij$^^-6nlg9S/^ 

ranxfi- too o»eb«^ n mi 9 m -estu l fcgs 
o o*5cfcof^a>Jti*<ojisx^^-r^Lrfli* 

l>-T*«»*#«ii-«tt*r=iii^»K*fT5a 

[o 1 073 c-c-c, c to ct; 5 t^m^u—^m^ 5 O 

tM'QWSlSfi'2' 3"tf»|Bl**lt6 : C ffift < . M Q 
WSStti 2 3 0>*«S«B® A; Bfcfc fi#ft:jSffi£ £:£ 0 
t^ot, C0>«fc 5 U— If*^ 5 0 4(Cfclx 

[0-1 o'Qi-^fe- 3^H*u— tfSt^s o decisive 

Pill Ofttp— n>*4r KJ1 2 8 0>Jtft£ffc{zi£ 

f&£tiTi*& 0 zioytitb. piSiotp-3>^^h 
MSS^ct^-e^^o -ettdcty. 

Iat liS^O* fcMfcjt * *u Rite £ 

[0 10 9] ££,(c. J:fscr>^^u-~if^5 0 41: 

u~+f 503^ mm^ ; n mi 9 

fg»£&:£ 0 ZrXOtzib; CKDcfc 5&¥4M*L/— tffSt^s 40 
O 4 ^v^>^->3>^^>•^S|^-r^^i^fC^L^T 

(i. *-7 L a>«®T?i*te< niS9 0)iaijijtiiiiftii 

^9 88 L . U— tf 5 O 4 £ n Mm 9 (O-BJ 
<fc^<-e^^ 0 ^tf>#S3l. ^t*L/— 1ffft^5 0 4£j8lv 

[0 1 10] B8li, U— *fm*<D 
|6#|^tM^¥iit$^, 0 HI 8 (a) 
3^ffc U— if 505jp~GaN3 ^?hl28 50 



«J*>'t>«SLfcit&a>ia-T?fey. is (b) 

if ^5 o 5 £2!01S« 1 o 6'(DKffif)3b\6ASiL 

[O 1 11) ifftt^SOS^ ]^T(7> 

[0 112] i8 (a) IC^T* 5 l=\ ¥*1*L/— tfm 
O 5|Ct5L%Ttt. nili 1 d:PS©M$tt-5 
PIS12AW^^ITL^ 0 -?t£t>*>l p-zj^^^r 

p^H ztfi&f&titixi^&o tete. ^(om^cDmf^B 
/zx h5-f ^«oM^^^<$iJilt(Oc<t-efe^ 0 

[0 1 1 3] COcfc5l3. ^J(D#^tt:U— if ^5 O 
5fZfct^Tfi. IBJSfi 1 O O&cfctf p--=l hJI 
2 8<7)X h^-f^««2 8a4*t»fS'i5 : i^ 
11 1^t/plI1 2 75<^^^LTl^ 0 6fca<b 
X. CCDcfc 5 if 5 o sicfetxr ii. X 

[o i 14] *<wo>#«f*u— if ^-^5 o sti\ pti 

1 2(7>/\^^->^(D^7!)<^/d:^^^^l^T. #^(* 

u—iffftT-s o 4<Dft»*atHtt©*si=cfc y 

[0 1 1 5] f^^. ^^b-^t^SOS^g 
C<D'nS«1 1 (D'<$~>0){tLm^£>-&X£h>iZ P m 

n 2c?>/^^— ->^^tra 0 c:r\ mw&m-] oo 

fc«fc««-Jl2 1 -2 8*<a^-efc£fctfK il0^S^1 o 

«1 00^^12 1-28 ^iiLri^ci^-e 
y. niai upisi 2to>ttt^$sgicff 

[O 1 1 6] *«0>'*»i*U— if ^5 o sicfcivc 

a. Bfl0xh5-f^«a)i«i:piii 2^n6*+L 

Tfc^^V CCD^Jgt^fcl^T^p-Z!^^^ ff2 8/)< 

Ct**«S^fiXSlCfeL%rfi. pill 2CDF^T*Stli 
Lfc P ~=i>^>> KJB2 8 0>ap»-e§IBa-r-5ci:A<-e# 
Lfc*<oT. d(^)li^(C^tvTfipmil 2£ftLi 

[o 1 1 7] ijiaittu— tf^s o s(om^m 
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mmi 1 ^cki/pin 2£#tij^£ ! &^{££:u 0 

[0 118] iU±(DJ;5lC#^^U—^^5 O 5lCfc 

LTffll^T^S^I 0 OOSMJA^ nllll 1 1P«11? 
^fctiLTc^^ffil 0 O^^U^(D±^(Dm^:^0^-( 10 

^iti^ffMt^o fix, ^(Dmizfe^x^mi*^ 

[O 1 1 9] CCT% tflfi^S O 5 COM QW 

;Sftl2 3{^S^J^Ly--il0flS^l o ocoilcafcij^ 

2 3 ti<mm&%:lf& Z.tl£te < . MQWiSttJ! 2 3<Z> 

^#ttrt<»&*t*« 20 
[0 1 2 0] ?ztz\ JzfB(^##«:U~+f^5 0 5^v 

v > * v a > ^ ^ > xmrnt- &m&lzfci\x sb^^ 

«1 O Q&cfctP&Jf2 1 -2 8-t)<mmT?fo&tz&b. p- 
=1>£^ K12 8fil]0)X h^-f ^1^2 9 a tf)^S|5£@ 

[ o 1 21] z.<btztb. c<D^5^#«*u^*^5 
123 ic ff* j£ * *i £ <D feg Z&mWl^Wt S c 30 
itite^-t«fci tic. M<fr±LT^mi£Vtffa± 

[O 1 2 2] G a N^P>?S^^S«1 OO^i 

[0 12 3] ££>|C. ±|B<D¥^ff tf fft^ 5 O 5 (Z 
fel^TI*. H5CD4^*U— O 2. |H6<7)4^ 40 
{* U—+f iH^ 5 O 3 fc <fc tfdj 7 <D^*i* U—tf §ft^- 5 O 

#K C©<j:5&f Sftb-if*^ 5 O 5jy^^v3 
ftU~+fI^50 5SnlSl 1 <&fflia£&ifi£ LT-tf 

jam. ##»u— tf*^s o 5£m^*#(*u—-9^ 
s o> ffl ^ r ft it as £ jh ^ r * b y *< isj ± -f & c 

[0124] ±m<D^mfa Is—Vm* 50O~505C 50 



"eiifcHo #»2 1 -2 8 I*. Ga. A I. In. Bfc 

[O 1 2 5] -fcIBU:*5l*Tf±* 5S0^S«1 o o± 

B-ESffi 1 O 0(D^®Cl/^ — — >^**tfcn-««36<^jat. 

f c P MM . SttB & £ if n I*Jf j&milcff^ * *l £ 
[0 12 6] &tz. ±mz#i\x\tMltojLfrM0)tJ vi> 

x h^-f^st^^^^tt:u— ifm^iz-o^xmw 
Ltzt^ *^*s i 02 mnmmm&mtftzfn vom 
tLx mm tit -xx h^-r at » * i/-tz;u^r^ 

[O 1 27] _hfH(=33LVT(*. *Sn$¥«it:^ 
[0 1 2 8] *^B^*p ntt^0>fl3fe^-f*- 

[IH4] U-HflR^OJS 2 

[12 5] *fg^(cfig^#3|tt:u— tffg^©H3©«iJ^* 

[0 7] *fgwi=«-S#^tt;u— tf*^rolS5 0)#iJ$^ 

-raaw&TEBH-cfc*." 



(12) 



#1132002-026443 



[09] mm<Dmim&¥m&\s—^m*<»-m&^ 

1,3,5,7.9.11 n 

2, 4, 6. 8. 10.12 

2 1 n-0=yv KJI 

2 2 n KJg'" 

2 3 MQWgfil 

2 4 p -^rfy^i 

2 5 p KJ1 



[0 1] 




29 500 

T 



[B9] 



2 6 p-^^»y KM" 

2 7 n -Haft^D ^ 

2 8 p-n>^^ hjf 

29 a Xh7-f^« 

1 o o mw&tii 

5O0. 501. 502, 5 O 3 , 504, 505 
6 0 0, 600 a #^^^7Xy\ 

a. b ^msvtm 



[0 2] [0 7] 




B B 
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